Probucol modulates oxidative stress and excitotoxicity in Huntington's disease models in vitro.
Huntington's disease (HD) is an autosomal dominant inherited neurodegenerative disease characterized by symptoms attributable to the death of striatal and cortical neurons. The molecular mechanisms mediating neuronal death in HD seem to be related to oxidative stress, excitotoxicity and misbalance in energetic metabolism. In this study we evaluated the potential relationship between energetic impairment, excitotoxicity and oxidative stress in rat striatal slices exposed to quinolinic acid (QA; as an excitotoxic model), 3-nitropropionic acid (3-NP; as an inhibitor of mitochondrial succinate dehydrogenase), as well as a combined model produced by the co-administration of these two toxins at subtoxic concentrations. We took advantage of the direct antioxidant/scavenger properties of Probucol in order to investigate the role of reactive oxygen species (ROS) in mediating the toxicity of both compounds alone or in association. Experiments with MK-801 (a NMDA type glutamate receptor antagonist) and succinate (an energy precursor agent) were also performed in an attempt to better comprehend the mechanisms of damage and neuroprotection. QA (1 mM), 3-NP (1 mM) and QA plus 3-NP (0.1 mM of both) significantly induced mitochondrial dysfunction and produced an increase in ROS generation, as well as a significant increase in lipid peroxidation in striatal slices. Probucol (10 and 30 μM) prevented ROS formation and lipid peroxidation in all used models, but did not protect against the mitochondrial dysfunction induced by 3-NP (only by QA or QA plus 3-NP). Sodium succinate (1 mM) protected the striatal slices only against 3-NP-induced mitochondrial dysfunction. On the other hand, MK-801 protected against mitochondrial dysfunction in all used models. Our data suggest that the two studied toxic models (QA and 3-NP) or the combined model (QA plus 3-NP) can generate complex patterns of damage, which involve metabolic compromise, ROS formation, and oxidative stress. Moreover, a partial inhibition of SDH by subtoxic 3-NP and moderate excitotoxicty by subtoxic QA are potentiated when both agents are associated. The toxic action of QA plus 3-NP seems to be involved with Ca2+ metabolism and ROS formation, and can be prevented or attenuated by antioxidant/scavenger compounds and NMDAr antagonists.